Addition of cholesterol loaded cyclodextrin prior to GV-phase vitrification improves the quality of mature porcine oocytes in vitro.
The purpose of this study was to determine whether the mitochondrial membrane potential, pro-apoptotic gene expression, and ubiquitylation status of zona pellucida proteins (ZP1, ZP2, and ZP3) of vitrified GV-stage mature oocytes could be protected by treatment with cholesterol-loaded methyl-β-cyclodextrin (CLC) prior to vitrification. Porcine GV oocytes were treated with CLC prior to the vitrification process, and the effects on the mitochondrial membrane potential and ZP ubiquitylation status were determined by JC-1 single staining and western blot assays. We found that porcine GV-stage oocytes were treated with CLC at different concentrations (0.5, 5, and 10 mg/mL) prior to vitrification improved in vitro maturation of these oocytes (P < 0.05). The mitochondrial membrane potential of matured oocyte without vitrification or treated with 5 mg/mL CLC vitrification treatment was higher than that of the 0 mg/mL CLC group and other treatment groups (vitrified) (P < 0.05). The expression of Caspase 3, Caspase 8, and Caspase 9 genes in the high concentration CLC treatment groups (5 and 10 mg/mL) was significantly lower than that in the 0 (vitrified) mg/mL CLC group (P < 0.05). ZPs protein and ZP3 protein ubiquitylation were also higher in the non-vitrified controls, 5 and 10 mg/mL CLC-treated oocytes than in the 0 (vitrified) and 0.5 mg/mL vitrified groups (P < 0.05). Whereas the sperm-oocyte binding capacity was improved in the CLC treatment groups (P < 0.05) but the embryonic development rate was not improved. In conclusion, pretreatment with CLC can improve the survival rate and maturation rate of oocytes and protect their mitochondria and zona pellucida of porcine oocytes from cryodamage during the vitrification process.